Non-destructive monitoring of rpoS promoter activity as stress marker for evaluating cellular physiological status.
To monitor the extent of cellular physiological stress, the activity of the rpoS promoter was evaluated as a marker of the stress pathway. A reporter plasmid was constructed by inserting the GFPuv gene under the rpoS promoter and used to transform Escherichia coli cells. The fluorescence of the GFPuv protein was measured in intact cells in a non-destructive manner. The physiological status of the cells could be conveniently monitored using the rpoS-GFPuv reporter gene with respect to the cellular growth phase and to elevated ethanol and NaCl concentrations as two examples of environmental stress factors. Comparison of the response of different E. coli strains demonstrated an essential role of the relA gene in the induction of the rpoS-GFPuv reporter gene.